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INTRODUCTION 
Nitrogen (N) deficiency is present in common bean (Phaseolus vulgaris L.) fields in most 
production regions in Central America and the Caribbean (CA/C), especially on small hillside 
farms where no or sub-optimum levels of fertilizer are used. Under these conditions, Rhizobium 
inoculants could represent a cheap and effective input to increase bean yield. Despite the 
potential benefits from increased biological nitrogen fixation, Rhizobium inoculation is rarely 
used by farmers in CA/C. Nodulation and nitrogen fixation (N2) of bean cultivars in response to 
Rhizobium inoculation is quite variable due to several biological and edaphic factors (Graham et 
al. 2003). On the other hand, the response of different bean cultivars and germplasm accessions 
to different Rhizobium species and strains that nodulate and fix N2 is often difficult to measure 
on farms.  A better understanding of specific bean host-plant-Rhizobium strain interactions 
would facilitate the selection of superior symbionts with greater response to inoculation and 
increase bean productivity in N-limited soils.  
 
MATERIALS AND METHODS 
The nodulation response of 13 local rhizobia isolates and two commercial strains of 
Rhizobium were evaluated using a differential set of 12 common bean genotypes. This 
differential set of genotypes was selected based on contrasting nodulation among the genotypes 
and in agreement with the findings of Racancoj et al. (2014). Six Andean, ‘ICA Quimbaya’, 
G05686, ‘Ervilha’ (ADP 512), ‘Mantega’ (ADP 516), CAL 143 and G06727, and six 
Mesoamerican ‘Macuzalito’, G21212, ‘Bribri’, ‘Tio Canela 75’, ‘Carioca’ and ‘Tacana’, bean 
genotypes were included. The study was conducted in a screenhouse at Zamorano, Honduras 
using experimental units of 90 x 20 x 13 cm PVC rain gutters containing a sand substrate 
previously autoclaved at 120°C and 15 PSI for 30 min. Two day old seedlings of the different 
bean genotypes were planted and inoculated two days after planting (DAP) with 1 mL liquid 
inoculant (1 x 105 cfu/mL). Inoculant treatments were isolates from nodules collected in 13 farm 
fields from five departments in Honduras and the check strains CIAT 899 (R. tropici) and CIAT 
632 (R. etli) used for commercial inoculant production. The study was conducted using a split 
plot arrangement of a randomized complete block design with four replications. Rhizobium 
isolates/strain treatments were assigned to main plots and bean genotypes to sub-plots. Plants 
were irrigated alternatively one day with tap water and the other with a nutrient solution free of 
N (Somasegaran and Hoben, 1995). At 15 DAP, plant samples were taken to measure the 
response to inoculation using a 1 to 9 nodulation scale (1= absence or very few small, <1mm 
diameter, ineffective nodules; 9= >20 large, >3mm diameter, effective nodules). Plants with 
scores 1-3 were considered as having a negative (-) and 4-9 as having a positive (+) response to 
inoculation. Binary numbers assigned to the 12 bean genotypes were used to characterize the 
Rhizobium isolates and strains.  
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RESULTS AND DISCUSSION 
The nodulation response of the 12 differential bean genotypes to the inoculation with 13 
Rhizobium isolates varied.  Based on the 1-9 nodulation scale, bean genotypes varied from 
ineffective (negative responses to most isolates) as in the Tatumbla isolate (binary number 40-0), 
to very effective (positive responses to most isolates) as in the Cantarranas isolate (binary 
number 61-63) (Table 1). The check strains CIAT 632 presented high nodulation (score >6) with 
all 12 bean genotypes (binary number 63-63), and CIAT 899 with 11 genotypes (binary number 
61-63).  These two strains have been used for nodulation studies and inoculant production in 
Central America and the Caribbean (Hungria et al. 2003). The genotype Bribri had good 
nodulation with the largest number (11/12) of isolates. Further characterization of the rhizobium 
isolates from other bean production regions will demonstrate the usefulness of the bean 
differential set for studying bean-rhizobium interaction and to select efficient native strains for 
inoculant production.  
 
Table 1. Evaluation of Rhizobium isolates from nodules collected at 13 sites and check strains 
CIAT 899 (R. tropici) and CIAT 632 (R. etli) using a differential nursery of 12 common bean 
genotypes. Zamorano, Honduras, 2016. 
 Andean  Mesoamerican  
Binary 
number 
Isolate 
 
A 
(1) 
B 
(2) 
C 
(4) 
D 
(8) 
E 
(16) 
F 
(32) 
 G 
(1) 
H 
(2) 
I 
(4) 
J 
(8) 
K 
(16) 
L 
(32) 
 
Guinope 
 
+ 
 
+ 
 
+ 
 
+ 
 
- 
 
+ 
  
- 
 
+ 
 
+ 
 
- 
 
+ 
 
- 
 
47-22 
El Ocotal - + - + + +  + + + + + + 58-63 
Araulí + - + + - +  + + + + + + 45-63 
Las Acacias + + - + + +  + + + + + - 59-31 
Santa Ana + - +  + - +  - + + + + - 45-30 
SJuan Flores - - - - - +  + - + + + - 32-29 
Tatumbla - - - + - +  - - - - - - 40-0 
Zamorano - - + + - +  + + + + + - 44-31 
Cantarranas + - + + + +  + + + + + + 61-63 
El Espino - - - + - +  + + + + + + 40-63 
Río Bonito + - - + - -  - - + + + - 9-28 
Agua Dulce - - - - + -  + + + + + + 16-63 
Zacapa + + - + - +  + + + + - - 43-15 
CIAT 899 + - + + + +  + + + + + + 61-63 
CIAT 632 + + + + + +  + + + + + + 63-63 
A= ICA Quimbaya, B= G05686, C= Ervilha, D= Mantenga, E= CAL 143, F= G06727, G= Macuzalito, 
H= G21212, I= Bribri, J= Tio Canela 75, K= Carioca and L= Tacana. Isolate names are from locations 
where nodules were collected. Positive (+) response correspond to 1-3 and negative (-) to 4-9 scores 
from a 1-9 nodulation scale.  
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